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PATENT APPLICATION 
By: Kenneth W. Whitley 
FOR: ROLLER BOTTLE 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] This invention relates to a container for cell culture production, and more particularly to a 
roller bottle having axial pleats for increasing cell growth surface area and circumferential ribs 
for reinforcing the bottle walls. 

2. Description of Related Art 

[0002] One type of container commonly used in the laboratory for culturing of cells is known as 
a "roller bottle". Roller bottles are generally cylindrically shaped and are adapted to rotate about 
their axes. The internal surfaces of such roller bottles are for providing active surfaces for cells. 
A liquid growth medium is introduced into the roller bottle. The rotating movement of the bottle 
keeps the internal surfaces wetted with a liquid medium, thereby encouraging the growth of cells. 
Rotating rollers of an appropriate apparatus are employed to rotate these roller bottles. 

[0003] It is desirable to grow large amounts of cells, mostly for cell by-products, such as 
pharmaceutical substances that are secreted by cells. Various approaches have been used in 
order to increase the surface area internally of roller bottles. One approach has been to increase 
the amount of actual surface area available for cells to grow on. 

[0004] For example, roller bottles produced as a unitary structure by a blow-molding technique 
are known that include longitudinal pleats formed in the walls of the roller bottle. These 
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longitudinal pleats increase the effective surface area internally of the roller bottle. The pleats 
extend into the growth chamber for the purpose of increasing culture or cell yield. 

[0005] It is further known to provide a culture vessel having such longitudinal pleats, and further 
including circumferential collars which encircle the external surface of the top and bottom end of 
the vessel. These collars are for the purpose of maximizing the vessel's grip point when the 
vessel is placed on its side on the rollers of a rotating apparatus. 

[0006] The prior art also discloses a roller bottle having pleats cross-wise to the axis of the bottle 
for increasing the surface area for growing cells and further including at least one unpleated 
longitudinal drain panel, and axial reinforcing ribs along the outer edge of the cross-wise 
corrugation for strengthening the pleated bottle. 

[0007] It is also known to use circumferential ribs on a roller bottle for the purpose of 
reinforcing the bottle walls. In this regard, the prior art discloses a roller bottle having flexible 
plastic walls and a plurality of spaced-apart circumferential reinforcement rings defined in the 
flexible plastic walls to cause the body to retain a generally cylindrical shape. 

[0008] A problem associated with prior art roller bottles, especially those having pleats with the 
purpose of expanding the surface area for growing cells, has been the tendency of the bottle 
walls to expand when the insides of the bottles become pressurized. This causes the bottle to 
stop rolling on its roller rack. This is problematic because in the absence of the rotating 
movement, a portion of the internal surfaces becomes dry, promoting cell death in these areas. 

[0009] It is desirable therefore to provide a pleated roller bottle which is reinforced so as to add 
rigidity to the vessel wall to prevent the bottle from expanding to the point where the roller bottle 
stops rolling. 
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SUMMARY OF THE INVENTION 

[0010] The present invention provides a roller bottle for cell growth culturing including an 
elongate cylindrical wall having a closed bottom end and a liquid opening at an opposing top 
end. The elongate cylindrical wall includes a plurality of longitudinally axial extending pleats 
that extend from the closed end to the top end. The elongate cylindrical wall further includes 
circumferential ribs integrally formed therewith for reinforcing the pleated cylindrical wall. 

[0011] The reinforcing circumferential ribs prevent the pleated walls from bowing outward when 
the inside of the bottle becomes pressurized to the point where the roller bottle stops rolling on 
its roller rack. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a perspective view of a roller bottle of the present invention. 

[0013] FIG. 2 is a horizontal sectional view of the device of FIG. 1 taken along lines 2-2 of 
FIG. 1. 

[0014] FIG. 3 is an enlarged partial sectional view of the portion of the roller bottle in FIG. 2 
designated "3". 

[0015] FIG. 4 is a partial sectional view of the wall of the roller bottle of FIG. 1 . 

[0016] FIG. 5 is a perspective view of a roller bottle of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] Referring to the drawings in which like reference characters refer to like parts throughout 
the several views thereof, the roller bottle 10 of the present invention is shown. Roller bottle 10 
includes a cylindrical side wall 14 which extends from a bottom wall 20 to an opposing top wall 
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22 Extending from top wan 22 and integral — h is a necx portion 24 having extended 
1 26 for reliving an internally threaded screw cap (not shown) thereon ,n the usnal 
screw threads 26 lor receiving <u include 

maintaining the roller bottle open to the environment surroundmg .t. 
LaiiyofroherhottietOincomparisontoaconventionaiflatwahshncrnre. 

====== ========= 

removal of cells or cell by-products easier. 

Facing surfaces 32 of each pieai admcent pleats define 

„ 34 may he approximate* «P. Additionally, the inner aptces 40 of two ad, cent 
' u«M In the present embodiment, angle (3 may be approxtmately 9. It >s noted 

an intenor angle 0 36. In the present adherence to the 

tha t the apices 38 and 40 of plea. 12 are des,rab,y rounded to . - 
mtema,snrface32.Moreover,snchronndcdsurfacesareeasy.oformhycasm g orm 

are stronger and less subjective cracking upon flexing. 
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[0 021, As described above, a problem associated with prior art plealed roller boti.es bas b » 
L I pleats tend to expand when the instde of the bottle becontes ^ 
^boLisseale^andwarmedinanincuba^. Warming raises the pressure tns.de *e roU, 
Z licahy about 1 ps, The interna, pressure in the roller bottle may bow the wa„s 
outw,d THis causes the bottie to stop rolling on the ro„er rac k . As a resuU portrons of the 
Lor surface oftbe bottles become dry, leading to cel. death m d a reductton tn cuiture ^ 
Represent .nvention soives a need b y providing circumferenria, ribs for the 

stops rolling on the roller rack. 

,0022, Referring additionally to FIG. 4, cyiindrica, wal. 14 of roUer bottie 10 further includes 
formed with cyiindrica, wal! 14. Ctrcumferentia, ribs 18 defme tenston members ,h t vent 

[0023] As shown in FIG. 3, it is noted that in a preferred embodiment, inner wall 21 of ^ ^ 
Lh w„h apex 3S of pleats 22 on internal surface 32 of roller bottle 10. In a further preyed 

flush with outer wall 3! of the planar sections 30 to facilitate the conveyance f flutd <o * 
^^^^"--i^^P^"^^ — rf,toW,,B 
would become trapped in these areas. 

,0024, In the embodiment of the invention shown in FIG. 1, four longitudinally spaced rfl» are 
J However.it is contended that the bottle may indude from two to ten en—, 
1 for reinforcement, preferab,y M evenly spaced ribs aiong the length 
Most preferably, the roller bottle of the invention tnc.udes three evenly spaced nbs along the 
rZfthebottle, as shown inFIG, However, tire invention, no, limited to ,1ns p— 
Jherofreinforcing ribs. It is noted una, extra circumferential ribs can be concentrated m the 
area needing the most reinforcement. 
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,734 s,. cn-intheabseneeof^ribsiS, as compared «o 1,694 s,.cn. 

l00261 As shown , hos. * - ,o may «. : - — r: 

thereof, in preferred embodiments f P ^ 
diametrically opposed planar sections 30 to facilitate ^ 

p^seetionsBOlsnot eri^eal, expeetmatmesepanelsa.so ^ent^ ^ 
_ A problem — with prior ^^^^ of fcebottle 
people ^^T^l.---*-**" 

for continued microscopic viewing. 

„ u. urh„ n ielOmayincludearecessedportion(notshown)atbottomwaU 

culture or cell yields", it is meant that there is an inc ^ ^ 

products per culture vessel or unit. As shown in the drawings « ^ io „ of its lengm, 
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,„ the cells which grow in suspension, the intenor corrugattng of the 



the culture. 



surface of the roller bottle. 

prevent the bending and extension of the longitudinal pleats. 

invention, a variety of thennoplastic ntaterials tnay be nttbzed tncludtng, 
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pdystyrene, polyethylene terephthalate, .he polyolefins and polyvinyl chloride. Polystyrene is 
particutaly desirable as eells appear .0 grow well and in large numbers on this matenal. 

length when filled with li q nid medinm. Typically, the film thickness wi„ he ^ 
thousandths of an inch for a 2,5 liter roUer bottle. The thermoplastic restn used for formm 
Wtl esbyestrusion,b.ow or injection hlow-tnolding techniques shonld be able to readdy flow to 
form the longitudinal pleats and reinforcing circumferential ribs of the bottle. 

[0033] It is noted that only preferred embodiments of the invention have been described and that 
numerous substitutions, mediations and alterations are permissible without departing front the 
spirit and scope of the invention. 
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